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UNITED STATES

PATENT OFFICE.

LOUIS KIRCHENBAUER, OF CHICAGO, ILLINOIS.

MACHINE FOR TWISTING AND PUNCHING GRILL-WIRES.

. SPECIFICATION forming part of Letters Petent No. 527,428, dated October 16,1894,

Application fled February 5, 1894, ' Serial No. 409,071,

To all whom ¢ may concern:

Be it known that I, Louis KIRCHENBAUER,
a citizen of the United States, and a resident
of Chieago, in the county of Cook and State
of Illinois, haveinvented certain new and use-
ful Improvements in Machines for Twisting
and Punching Grill Wires or Strips, of which
the following is a full, clear, and exact déserip-
tion, reference being had to the accompany-
ing drawings, forming a partof this specifica-
tion.

My invention relates to twisting and punch-
ing the flat wires or metal stnps which are

‘ used in what is known as « grill-work,” this
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being the term applied to the ‘open or lattice-
like partmons which are used in window, door,
office and store fittings, as guards for passen-
ger-elevator landings, and in various other
situations where artistic appearanceand un-
obstructed light and at the same time exelu-
sion are desired. The flat strips or wires of
which this grill-work is principally con-
stracted are interlaced according to various
ornamental designs and Wherever two such
wires or strips cross each other, they are
twisted half way around so as to lie against
each other flatwise; the two wires being usu-

allysecured together by rivets passed through

their contacting portions. So far as Lam

aware the twisting of the wires or strips,and |

also ‘the punching or perforating of the

twisted portions, for the reception of the riv-

ets, has been accomplished wholly by manual
or hand work, and consequently the work has
been slow, expensive and not uniformly per-
fect in quality.

.. Amongtheprimary objects of myinvention.

is included that of producing a machine
which shall twist and punch these wires or
strips perfectly, rapidly and inexpensively,
and which shall also be capable of such ad-
justments as will properly vary the relative
positionsof the twisted and punched portions

to accord with variations in the ornamental

designs which the strips or wires may be used
to produee, furthermore, to produce a ma-
chineof this nature which shall be automatie,
uniform and reliable in its operation and easy
to operate.

The above purposes, and also such others
as may appear from the ensuing descmption,

embodying my invention.

‘given instance.
};3 is shown as formed with a hole 4 located

(No model.)

are attained by the devices illustrated in the

‘acecompanying drawings,in which—

Figure 1 is a side elevation of a machine
Fig. 2 is a cen-
tral, vertical longitudinal section of thesame.
Fig. 3 is an end elevation of the machine,

‘v1ewed toward its receivingend. Fig.4 isan

55

end elevation of the maohine, v1ewed toward .

its delivery end. Fig. 5 is a transverse ver-
tical section, taken on the line 5—5 of Fig.1;
the direction of view being indicated by the
arrows applied to the seetion line. - Fig. 6 is
a vertical longitudinal section, taken on the
line 6—6 of FIO‘ 4; the direction of view be-
ing indicated by the arrows applied to the
sectlon line.

6o
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Fig. 7 is a transverse vertical .

section, taken on the line 7—7 of Fig. 1; the -
direction of view being indicated by the ar- |

rows applied to the section-line. Figs.8 and
9 are detached views, respectively in front
and rear elevation of the inner end of the
cluteh-lever and the front side of the adja-
cent bearing-standard, showing the engage-
able lugs and recesses. Fig. 10 is a perspec-
tive view of a fragment of grill wire or strip
twisted and punched by a machine embody-
ing my invention.

A product of a machine embodying myin.
vention is illustrated in Fig. 10 of the draw-
ings, and consistsin a long narrow metal strip
which is formed by successive transverse
bends or half-twists 1 into alternated flat por-

79"
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tions. 2 and 8 which stand transversely at -

right angles to each other; the bendsor twists
1 being quite abrupt, but not so much so as to
present any other than a- perfectly sightly
appearance. As shown, the flat portions 2
are each of the same length as each of the
flat portions 3, but this need not necessarily
be so; the relamve lengths of the flat portions
beind variable in accordanoe with the par-
tieular character of the grill-design in any
Moreover, each ﬁat ;portion

midway of the length and width of such por-
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tion 3, these holes beinw mtended to. ro- ,‘
ceive the rivets or bolts by which the 0'ull ‘

wires orstrips are connected together, elthei

‘v at right angles or obliguely: as required

HOWever, it is to be understood that it is not

‘always necessary to punch a hole, such as4,
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the cams 272
portion of the rod 24 is surrounded by a spi-
ral spring 30 which is interposed between the
front guide 26 of the rod and a collar or en-
largement 31 on the rod. The disk 28 re-
volves constantly in the direction indicated
by the arrow thereon in Fig.1and each time
a cam 27% strikes the rolier 29 the rod 24 is
moved lengthwise forwardly of the machine
50 as to compress thespring 30. Assoonasa
cam 27* passes out of contact with the roller
29, the spring 30 expands and throws.therod
24 rearward lengthwise. The operative pur-
poses of these two longitudinal movements
of the rod 24 will presently appear.

Nearits front end, the rod 24 carries an up-

- wardly extending head 32 through which is

30]

formed a vextlcally elongated openmw or slot
33. The movable pivot-pin 23, beforereferred
to, extends through the slot 33 of the head 32
as well as through the slot 22 of the arm 15.
As previously stated, the pivot-pin 23 is mov-

.able toward and away from the fixed pivot

16, and a nut 34 which is threaded upon the
outer end of the pin 23 is shown as the means
for retaining the pin in any of its desired po-
sitions of adjustment; this nut, when tight-
ened, clamping the head 32 and the upper
end of the arm 15 between the nut and a
head on the inner end of the pin with suffi-
cient force to retain the pivot in its required
place.

It will be evident from the foregoing de-
scription that each time the rod 24.is recip-
rocated forward by one of the cams 27* the
head 32 will cause the pivot-pin 23 to rock
the arm 15 upon its stationary pivot 16 in
such manner as to swing the lower end of

‘said arm rearward, and that the expansion

of the spring 380, after each cam 27 has fin-
ished its action upon the rod 24, will recipro-
cate the rod 24 rearward again; the rolls 6
being turned during the forward movement
of the rod and remaining stationary during
the rearward movement of said rod, and the
amount of movement of the rolls being more
orless according as the pivot-pin 23 is farther

_from or nearer to the fixed pivot 16 of the

6o

arm 15.

I will now proceed to describe the mechan-
ism by means of which the twists or irans-
verse bends 1 are formed in the grill wire or
strip so as to place the flat portions 2 of the

strip at right angles to .the flat portions 3

thereof.

Referring first to Figs. 1 and 7, 35 desig-

nates - a ‘horizontal non-revoluble spindle
which is formed with an axial bore or chan-
nel 36 extending throughout the entirelength
of the spindle and opening out of the ends
thereof. This channel orbore is of flat form
transversely to accord with the transverse
contour of the untwisted grill wire or strip,
and said bore is of such dlmensmns as to
permit said ‘strip to pass through it. The

-spindle 35 extends lonmtudmally of the ma-

chine and is supported at its endsin the up-

The opposite or front end-

per parts of standards 27 and 37 which rise
from the bed-plate 5; the former toward the
front end of the bed, and the latter toward
the rear end thereof. The front standard 27
is shown as of approximately U-form,and
the front end of the spindle 35 is externally
screw-threaded to fit adjustably in a screw-
threaded socket or opening 38 in the front
part of the standard 27. The opposite or
rear end of the spindle 35 is screwed into a
bushing 39 which is formed with a slot or

70.

opening 40 corresponding in form with the -

bore 36,and accurately registering therewith,

S0 as to permit.of the flee passage. of the
strip or stock from-the spindle to the twist-
ing-devices. A jam-nut 41 is screwed upon
the outer end of the spindle 35 so as to abut
against the front part of standard 27 and
thus prevent the spindle from rotating, and
also to retain said spindle in any desired po-
sition of longitudinal adjustment hereinafter
described.

The spindle 35 is surrounded by a sleeve
42 which is capable of rotation upon the
spindle and the ends of which turn directly
in the bearings in the upper: parts of the
standard 37 and of the rear part of the stand-
ard 27; the front end of thissleeve terminat-
ing between the front and rear parts of said
standard 27, and rearward movement of the
sleeve being prevented by a collar 43 secured
to the front end of the sleeve by a set-bolt
44, or equivalent means,and abutting against
the front side of therear part of standard 27.
Forward movement of the.sleeve 42 is pre-
vented by an external head or enlargement
60 carried at the rear end of the sleeve'and
abutting against the rearside of the standard
37. The bushing 39, previously referred to,
fits into the rear end of the sleeve 42so as to
be capable of longitudinal movement therein
with the spindle 35, as hereinafter deseribed.

The revoluble disk 27 which carries the
cams 27> for actuating the rod 24, as above

8o
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described, surrounds the sleeve 42 and is

keyed thereto, as at 45, or in any suitable
manner so as to cause the disk and spindle to
turn together. This disk 28 issituated just
back of or rearward from the rear partof the
standard 27, and the front end of the disk-
hub abuts against the rear side of said stand-
ard 27.. Just back of or rearward from the
disk 28 is located the power-pulley 46 of the
machine; this pulley being loose upon the
sleeve 42. A spiral spring 47 is interposed
between. the cam-carrying disk 28 and the
power-pulley 46 so as to normally force the
disk and pulley away from each other.

The front end of the hub of pulley 46 is

‘shown as recessed longitudinally, as at 48, to

receive the rear end-portion of the spring 47

and the front end of said spring is shown as

abuttingagainst a continuous external shoul-
deron the front.endof a sleeve 49 which sur-
rounds the front endof the pulley-hub so as
to permit said hnb to move longitudinally
within the sleeve; the front end of said sleeve

1
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abutting against the rearside of the disk 28
and thus taking the wear due to such contact.
Oun the front side of the pulley 46 are located
a suitable number of forwardly extending
lugs 50 which at times engage laterally a cor-
responding number of similar lngs 51 pro-
jecting rearwardly from the rear side of the
cam-carrying disk 28, ‘When the disk 28 and
‘pulley 46 are held apart by the spring 47, the
lugs 50 and 51 do not engage each other, and
the disk 281s able to remain stationary while
the pulley continues to revolve.  The pulley
46 is, however, intended to bre moved for-
ward .so as to bring the lugs 50 into lateral
engagement with thelugs 51,and during such
engagement.of said lugs, the disk 28 rotates
with the pulley 46. :

Any suitable attachments may obvionsly
be provided for effecting the forward move-
ment of the pulley 46, but I have shown a
‘very compact and .efficient arrangement, for
this purpose, which I will now proceed to de-
scribe. :

52 designates a lever, the inner end 53 of
which is of annular: form so as to loosely
surround the sleeve 42 at a point between
the front side of the standard 37 and the
rear end of the hubof the pulley46; therear
and .front sides of the inuer cirenlar end 53
of the lever 52 being in direet contact: re-
spectively with the front side of said stand-
ard 27 and the rear end of said hub of pul-
ley 46. :The rear side of the inner circular
portion 53 is provided with any suitable num-
ber of rearwardly extending rounded projec-
tionsorlugs§4, whichnnormallyengage within

- eorrespondingly formed depressionsor sock-
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ets 55 formed in the front side of the stand-
ard 37. The arrangement is such that when
the lugs 54 are in the sockets 55, the pulley
46 is in its rearmost position and conse-
quently revolves without moviag the cam-
carrying disk 28. By depressing the lever
52, the lugs pass out of their sockets and the
lever 52 is shifted forwardly, pushing the
power-pulley 46 forwardly against the spring
47, causing the lugs 50 to engage the lugs 51
and consequently compelling the disk 28 to
revolve with the power-pulley 46; this revo-
lution of the disk 28 not only causing the
cams 27* to intermittently actuate the feed-
rolls, as heretofore describad, but also caus-
ing the sleeve 42 to constantly revolve with
the disk 28, and thus fo actuate the twisting
and punching devices now to be described.
At the rear end of the bed-plate 5 is lo-
cated an annular vertical casing or frame 56
which extends transversely of the bed-plate
and the axial center of which is coincident
with the axial centerof the spindle 85. ‘This
annular frame is stationary at all times and
is desirably composed of “any suitable num-
ber of segmental sections strongly secured
together as by bolts 57 extending through
pairs of lugs 38, or by any suitable means.
This annular frame surrounds the head 60 of
the sleeeve 42 so that said head is capable of

527,423

freely rotating in the frame, and within said
annular frame are located any suitable nuin-
ber of cams 59 arranged in oppositely dis-
posed pairs;said cams extendingtransversely

70

of the machine, and being desirably carried =

by-a ring 61 which facilitates the removal of

the eams when desired. co
. The head 60 of ‘the sleeve 42 has a central
axial bore 62, to permit of the free passage

‘of the stoek, and has also a'transverse bore

or channel-63 opening ‘at opposite sides of
the head. Within ‘this transverse channel
63 are located two tubular gripper-carriers

8¢

64 and 65, the outer ends of which carry anti- -

friction rollers 66.  Theinner ends of the

‘gripper-carriers 64 and 65 constitute gripping-

heads: which, as: the carriers approach each
other, grasp the stock and impart the re-
quired half tarn or twists 1 thereto, in con-
Junetion’ with the external holders to be

85

presently deseribed.: The carriers 64 and 65

are moved toward each other, so as to grasp
the stock, by the engagement of their rollers
66 with the eams 59, and are forced away from
each other,-after each twisting action, by the
rearward feed of the stock (dueto the aetion
of- the feed-rolls 6); the carriers being in
horizontal position at such moment and con-
sequently being separated ‘a distance corre-

spouding to the width of the stock or strip.

Theé external holding or gripping attach-
ments:consist of two carrier-arms 67 which
are shown as pivoted at their outer ends; as
at:68,-to lugs 69 upon the .annular frame 56.
At their inner ends these! ecarrier-arms are
provided with anti-frietion rollers 70 which
run in’ a-continuous eam-groove 71, having
oppositely disposed offset portions 72. To
the inner ends of these carrier-arms 67 are
connected the grippers 73, said grippers be-
ing counected to the inner ends of the car-
rier-arms by adjusting-screws 74 which pass
through the outer ends of the grippers,-and
the iuner ends of said grippers extending
slightly into the axial bore 62 of the head 60.
Jam-nuts 75 embrace the outer ends of the

.grippers 73 so as to hold the latter in proper

position of adjustment.

The above-described arrangement: is such
that as the head 60 revolves, the inner seg-
ments 71 of the cam-grooves move the inner
ends of the carrier-arms 67 toward each other,
and thus cause the grippers 73 to grasp the
stock; this action occurring simultaneously
with the grasping of the stock by the inter-
nal grippers64and 65. As the external grip-
pers 73 do not revolve and as the spindle 35
18 also non-revoluble, while the internal grip-
pers 64 and 65 dorevolve, two twists or bends
1 are made in the stock during each opera-
tion.of the grippers; one bend being between
the internal grippers 64 and 65 and the rear
end of the spindle 35, and the other bend be-
ing between the internal grippers and the
external grippers 73. By turning the spindle
35.in one direction or the other, in its serew-
threaded bearing in the front part of the
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standard 27 (the nut 41 being first loosened)
the rear end of the spindle Sa can be set for-
ward or backward, and by loosening the
jam-nuts . 75 and turnmg the screws 74: in
one direction or the other, the grippers 73 can
be.set forward or backward; the length of
stock between the twists 1 bemrraccordmcrly
inereased or diminished as desired.

When the rollers 70 reach the offset por-
tions 72-of the cam-groove in the head 60, the
external grippers 73 areseparated to release
the stock, and at thls, moment - a rearward
feedmrrof the stock is produced by therolls 6.

T will now -describe the punching attach-
ments, by means of which the rivet-holes,
such as 4, are produced in the twisted wire
or strip. “Into the inner end of the gripper-
carrier 64 is screwed a plug 75, the inner end
of which embraces a die 76, screw-threaded
into said inner end of the p]ug, and provided
with a central longitudinal bore. The outer

end of the companion-carrier 65 is open and.

within said earrier is placed a punch-carrying
plunger 77; such plunger being arranged to
move lon altudmally within the carrier 65,

This plunger 77 is normally held at the outer
limit of its movement by a spring 78 which
surrounds the plunger and which is inclosed
within the carrier 65; the spring 78 abutting
at its outer end acramst a shoulder 79 on the
plunger, and at 1ts innerend against the outer
end of an extension-sleeve 80 Which is serew-
threaded upon the inner end of the carrier
64. A punch 81 extends inward from the in-
ner end of the plunger 77 and works through
an opening in the inner end of the sleeve 80

the outer. end of the punch being shown as
headed and the head being confined between
the inner end of the punch and the inner end
of aretaining gland 82 which is serewed upon

the inner end of the plunger.

45
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The plunger 77 is forced inward at proper
times by contact with one or another of any
desired number of rollers 83, the spindles of
which are journaled in boxes 86, movable in-
wardly and outwardly in radial guides 84
carried by the circular frame 56. The ad-
justments of the boxes 86 are effected by
screws 85 working through the guides 84, and
the rollers 83 are shown as protruding in-
wardly through the.frame 56, each near the
leaving endsof the adjacent cams 59. Asthe
sleeve 35 rotates the head 60, the outer end of
the plunger 77 strikes the rollers 83, each of
said rollers forecing. the plunger inward

.. through the stock and into the opsning of

6o

the die 76. The plug 75 has a central bore
through which the waste dropsand such waste
escapes through a channel 85 in the outerend
of the carrier 64. Therollers 83 areso placed
that the punching-action occurs just as the

. twisting-action is completed, and before the

65

stock is released and fed forward. When
the twisting-devices are set to produce longer
lengths of material between twists, one'roller
83 may be drawn outward far enough to be-
comeidle; and when no punching is required,

both or all of the rollers 83 may so be ren-
dered idle.

As minor details of construction, oil eavi-
ties 86 may be formed in the bearmvs of the
standards 27 and 37, the oil being fed to said
cavities by channels 87. The hub of the pul-
ley 46 is also shown as provided with an oil-
cavity 88 fed by an oil-cup 89 delivering to
the cavity by a channel 90.

In order to avoid all possibility of axial
movement of the gripper-carriers 64 and 65
in the head 60, screws 91 may be inserfed
through the front side of the head, these
screws entering longitudinal grooves 92 in
the carriers 64 and 65. Furthermore, it is
also desirable to provide wear-tubes 90 which
are suitably secured within the transverse
channel of the head 60 and against whichthe
sides of the movable gripper-carriers 64 and
65 work.

Having thus described my invention, what
I claim asnew therein, and desire to secure by
Letters Patent, is—

1. A grill-wire twisting machine, compris-
ing a channeled non-revoluble spindle, a plu-
rality of non-revoluble holders movable to-
ward and away from each other, for grasping
and releasing the wire,and a plurality of re-
voluble tw1st1ng-gr1 ppersalsomovabletoward
and away from each otherand interposed be-
tween the non-revoluble holders and the spin-
dle, substantially as set forth.

2. A grill-wire twisting machine, compris-
ing a channeled non-revoluble spindle, a plu-
rahty of non-revoluble cam-actuated holders
movable toward and away from each other,
for grasping and releasing the wire, and a
plurality of revoluble cam-actuated twisting-
grippers also movable toward and away from
each other and interposed between the non-
revoluble holders and the spindle, substan-
tially as set forth.

" 8. A grill-wire twisting machine, compris-
ing a non-revoluble chauneled and longitudi-
nally adjustable spindle, a plurality of non-
revoluble holders movable toward and away
from each other and also adjustable toward
and away from the spindle, and a plurality

of revoluble twisting-grippers also movable

toward and away from each other and inter-
posed between the holders and the spindle,
substantially as set forth.

4, A grill-bar twisting and punching ma-
chine, comprising a plurality of revoluble
twisting-grippers movable toward and away
from each other, and a punch carried by one
of the grippersand movable toward and away
from an opposite gripper and serving to form
the rivet-holes in the twisted wire, %ubstan-
tially as set forth.

5. A grill-wire twisting and punching ma-
chine, comprising a plurality of twisting-grip-
pers movable toward and away from each
other, a die carried by one of said grippers,
and a punch ecarried by an opposite gripper
and movableuponthelattertoward and away
from the die, substantially as set forth,
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6. A grill-bar twisting machine, comprising
a set of feed rolls,a tight cam carrying disk,
a loose power pulley,a reciprecating rod, a
vibratory sector-arm actuated by said rod,
and a pawl and ratchet gearing for the feed
rolls actuated by said sector-arm, substan-
tially as set forth.

- 7. Agrill-bar twisting machine, comprising
a set of feed-rolls,a pawl-and-ratchet gearing
for intermittently actuating said rolls, a vi-
bratory sector-arm geared to the rolls and
serving to intermittently actuate the same,
and a sliding-rod having an adjustable piv-.

otal connection with the vibratory arm and’

thereby serving to vary the length of action’
of the feed-rolls, substantially as set forth.
-8. A grill-wire twisting machine, compris-:

_ing a-set of feed-rolls, a non-revoluble chan-’

20

neled -spindle, a plurality. of non-revoluble:
holders movable toward and away from.each-

other, a 'plurality of revoluble twisting-grip- -

‘pers interposed between the spindle and the

non-revoluble holders, a sleeve revoluble
around the spindle and channeled to receive
the revoluble grippers, a cam-carrying disk
tight upon the sleeve, a power-pulley loose
upon said -sleeve and having clutching en-
gagement with the disk, a lever- pivoted
loosely upon the sleeve and having projec-
tions forengaging depressionsinthe machine-
frame so as to throw the pulley into engage-
ment with the disk, and a reciprocatory rod,
for actuating the feed-rolls, engaged and op-
erated by the cams on the disk, substantially
as set forth. s

LOUIS KIRCHENBAUER.

Witnesses:
JNO. L. CONDRON,
M. E. SHIELDS.
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